The lymphatic system plays a major role in the intravenous and subcutaneous pharmacokinetics of trastuzumab in rats.
Therapeutic monoclonal antibodies are currently delivered mainly via the intravenous route, since large volumes are often required to deliver a therapeutic dose. Administration via the subcutaneous route would have several therapeutic advantages; the absorption mechanisms for antibodies dosed subcutaneously are poorly understood. This study was conducted to develop a better understanding of the mechanisms governing the subcutaneous absorption and trafficking of monoclonal antibodies. Specifically, the role of the lymphatic system in the absorption and prolonged plasma exposure of trastuzumab was explored in thoracic lymph duct-cannulated rats after SC and IV dosing. A population pharmacokinetic model was developed in S-ADAPT to simultaneously fit all plasma and lymph concentrations and to predict the pharmacokinetics in nonlymph duct-cannulated animals. The estimated absolute bioavailability of trastuzumab after SC administration in rats was 85.5%. Following SC administration, 53.1% of the trastuzumab dose was absorbed via a first-order process (mean absorption time: 99.6 h) into the peripheral lymph compartment and 32.4% of the dose was absorbed by a Michaelis-Menten process into the central compartment. Recovery in thoracic lymph over 30 h was 26.7% after SC and 44.1% after IV administration. This study highlights for the first time the significant role of the lymphatic system in maintaining the long plasma exposure of trastuzumab, with the model predicting an extensive distribution of this monoclonal antibody into the lymph following SC and IV administration. This extensive direct absorption from the SC injection site into lymph may enable novel therapeutic strategies for the treatment of lymph resident metastatic cancer.